Gene names were used to feed into the BioGRID and STRING database. We restricted protein interactions only to those that were identified by experiments in the String database. For the depicted MLL fusion partners (names, black circles) we prepared the interaction charts for 36 MLL fusion partner proteins (see Supplemental Data Fig. S1A-C ). All these interaction charts were then analyzed to identify common binding partners. Public databases (WikiGenes, PubMed) were then used to screen for the knowledge of protein function(s) and their intracellular localization. 6 cells in 10 cm petri-dishes by using the common PEI transfection method. Cells were selcted from day 2 on for 24 hr by a combination of appropriate antibiotics (2 µg/mL Puromycin, 8 µg/mL Blasticidin). Selection was carried out from day 2-7. Subsequently, MLL fusion proteins were induced by adding 1 µg/mL Doxyxcycline. Pictures were taken on days 7-17 and exemplary fotographs were taken. . Interaction charts of MLL translocation partner genes. All MLL fusion partner proteins which do show a connection to the UBC system are displayed in Fig. S1A -F in alphabetical order. Black circles mark all MLL fusion partner proteins when there was found a direct interaction with both UBC systems (34/36: ABI1, ABI2, ACACA, ACTN4, AF1Q(MLLT11, AKAP13, AP2A2, ARHGEF12, C2CD3, CASC5, CEP164, DCP1A, DCPS, EPS15, FLNA, FNBP1, FOXO3A, GAS7, GIGYF2, GMPS, KIAA1524, MCEF/AF5/AFF4, MYH11, MYO1F, PDS5A, PICALM, PRRC1, SMAP1, SEPT2, SEPT5, SEPT6, SEPT11, TRNC18 and VAV1). In case of an indirect interaction, we used grey circles (2/36: CEP170/KIAA0284 and EEFSEC/SELB). In the latter case, an interaction partner of the MLL fusion partner is connected to the UBC system. The UBC protein (red circle) is then connected to either of the two pathways (TSG101/HGS or PCNA, RPS3, HSP90AA1). TSG101 binds e.g. to mono-UBC proteins and protects them against degradation. In the case of an MLL fusion, this interaction can only take place in the nucleus, indicating that TSG101 needs to be shuttled into the nucleus. Nuclear TSG101 is also protecting other nuclear proteins which usually cause changes the physiology of cells.
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